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Suicide is a cause of early mortality in nearly 5% of patients with schizophrenia, and 25–50% of patients with schizophrenia attempt suicide in their lifetime. Evidence points to numerous individual, clinical, social, and psychological risk factors for suicide in patients with schizophrenia. Although recognizing suicidal risk factors in schizophrenia is extremely important in suicidal risk assessment, we have recently witnessed a change in suicide risk management that shifts the focus from suicide risk assessment to suicide risk formulation. Suicide risk formulation is dependent on the data gathered in the suicide risk assessment and assigns a level of suicide risk that is indispensable for the choice of treatment and the management of patients with a high suicidal risk. In this article, we extend the suicide risk formulation model to patients with schizophrenia. Suicide risk formulation results from four different areas that help clinicians collect as much information as possible for the management of suicidal risk. The four distinct judgments comprise risk status (the risk relating to the specific group to which the patient belongs), risk state (the risk for the person compared with his baseline or another reference point in the course of his life), available resources (on whom the person can count during a crisis) and foreseeable events (which can exacerbate the crisis). In schizophrenia, the suicide risk formulation model allows the clinician to evaluate in depth the clinical context of the patient, the patient's own history and patient-specific opportunities for better choosing and applying suicide prevention strategies.
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SUICIDE RISK FORMULATION IN SCHIZOPHRENIA

Suicidal behavior in schizophrenia is an underestimated event, with 25–50% of these patients attempting suicide in their lifetime (1–3). It is also a frequent cause of early mortality, affecting nearly 5% of patients with schizophrenia (4, 5). Suicide may occur at any time during the clinical course of schizophrenia, although several studies have suggested that the highest suicide risk occurs during the first 10 years of illness (6, 7). Previous studies have reported numerous individual, clinical, social, and psychological risk factors for suicide in patients with schizophrenia (8, 9). Furthermore, schizophrenic patients who attempt suicide typically use lethal and violent methods requiring urgent medical attention and hospitalization (10).

Due to the importance of this outcome in patients with schizophrenia, suicide risk formulation and management are essential skills for clinical practice (11, 12). Many strategies can be used to prevent suicide, and awareness of suicide risk factors in patients with schizophrenia is necessary to manage suicide risk better (13).

Many factors associated with suicide in schizophrenia have been identified, but attempts to identify high-risk patients have so far produced too many false positives to be clinically useful. Suicide prevention strategies can be improved by assessing several suicide risk factors simultaneously. Although recognizing that suicidal risk factors in schizophrenia are extremely important, we have recently witnessed a change in suicide risk management that shifts the focus from suicide risk assessment to risk formulation. Suicide risk formulation is a process by which the clinician forms a judgment about the patient's suicide risk based on data collected during the suicide risk assessment, and suicide risk formulation would seem to be indispensable for treating and managing a suicidal crisis (14, 15). Pisani et al. (16) supported this paradigm shift, and they pointed to the necessity for rethinking the formulation of suicide risk from a predictive to a preventive perspective. The authors discussed that, usually in clinical practice, the assessment of suicide risk had been based on the expression “low,” “moderate,” or “high” risk, and they argued that this type of assessment had poor reliability and validity (16). The model proposed by those authors provides for a risk assessment that does not use a categorical approach. According to those authors, suicide risk formulation is based on four different areas that help clinicians collect as much information as possible to manage suicide risk. The four distinct judgments involved in suicide risk formulation comprise: risk status (the risk relating to the specific group to which the patient belongs), risk state (the risk of the person compared with his baseline or another reference point in the course of his life), available resources (on whom the person can count during a sudden crisis) and foreseeable events (which can exacerbate the crisis). This model redefines the concept of suicide risk formulation as a concise, empirically-based summary of a patient's immediate distress and resources at a specific moment and place (16).

In this article we extend the suicide risk formulation model to patients with schizophrenia. In schizophrenia, the suicide risk formulation model allows the clinician to evaluate in depth the clinical context of the patients, the patient's own history, and patient-specific opportunities for better application of suicide prevention strategies.



SUICIDE RISK STATUS IN SCHIZOPHRENIA

The evaluation of the risk status compares suicide risk factors in a patient relative to other patients in a given population. For this reason, risk status is expressed using comparative forms such as “higher than,” “similar to,” or “lower than” in relation to a relevant comparison group. These factors tend to be more enduring (i.e., fixed, historical, and static), comprising patients demographic features. Other risk factors are mainly involved in the acute phase of schizophrenia and in the remission phase (16).

Demographic features, such as Caucasian race, male sex, younger age, and being unmarried, seem to be associated with increased suicide risk in patients with schizophrenia and are considered long-term status risk factors (17–20). Recently, Dickerson et al. (21) studied 733 patients with a schizophrenia spectrum disorder in order to examine the role of different variables in suicide risk. This study found that being Caucasian (vs. African American) and male was associated with higher hazard rates for suicide. Furthermore, a meta-analysis and meta-regression of 96 studies (22) confirmed that being male was consistently associated with suicide in patients with schizophrenia but a protective factor against suicidal attempts. The authors explained this result as consistent with the “gender paradox” phenomenon (23) in which females present higher rates of suicidal ideation and non-lethal behavior than do males. Suicide mortality is typically lower for females than for males, probably because women are more likely to use less lethal methods than do men. Regarding the relationship between age and suicidal risk in schizophrenia, several studies have demonstrated that younger patients have an increased likelihood of attempting suicide (24–26).

Furthermore, studies on marital status and suicide risk indicate that being married is a protective factor for suicidal risk, and married patients indeed have more family support than patients who are not married (27). Finally, the prevalence of suicide risk in patients with schizophrenia differs across countries (28). For example, several studies have demonstrated that patients with schizophrenia who live in high-income countries were more likely to attempt suicide than those in the low- and middle-income countries. Furthermore, patients who live in North America or Europe and Central Asia present a higher prevalence of suicide attempts than patients in South Asia, sub-Saharan Africa, East Asia, and Pacific areas (28). Differences in socio-cultural and economic contexts (such as societal discrimination and stigma) and the prevalence of substance abuse (such as alcohol and cocaine) may explain these differences (29–32).

Through the model of suicide risk formulation, previous suicide attempts are among the essential enduring risk status factors for suicidal behavior (33–35). Furthermore, repeated attempts exponentially increase the risk of a lethal act (36, 37). A multicenter randomized trial conducted by Fleischhacker et al. (the ZODIAC Study) (38) analyzed 18,254 patients with schizophrenia to understand better the features of completed and attempted suicide in this population. The results confirmed that previous suicide attempts were the strongest predictor of completed suicide and future suicide attempts. In addition, using logistic regression, Li et al. (39) examined 64 inpatients with schizophrenia and found that previous suicide attempts were an independent risk factor for suicide and useful for better suicide risk formulation.

Other enduring suicide risk factors that play an important role in suicide risk formulation include adverse childhood experiences (ACEs). It has been postulated that ACEs are nearly three times more frequent in patients with schizophrenia and other psychoses than in the general population (40). Adverse childhood experiences that include physical, sexual and emotional abuse, as well as neglect, are present in about 30% of the general population and can impair the individual's sense of security (e.g., substance-abusing parents, divorce, incarceration of a family member, etc.) (41). Is well-known that ACEs increase the risk of mental health consequences in adulthood, including depression, anxiety, psychosis, post-traumatic stress disorders, dissociative disorders, and personality disorders (42). In patients with schizophrenia, ACEs have been associated with the development of psychotic episodes (43), an earlier onset of schizophrenia (43), a higher incidence of positive and negative symptoms (44–49) and a higher risk of suicidal behavior (43, 45, 46, 50, 51). Several studies have proposed that the risk of developing psychosis is higher in patients exposed to multiple ACEs. A possible explanation is that repeated exposure to adverse experiences increases mesolimbic dopamine reactivity, causing delusions and hallucinations (40, 52–56). Several studies have reported an association between negative childhood experiences and suicidal risk in psychiatric patients (57–59). Consistent with these findings, Hassan et al. found that patients with schizophrenia who had experienced ACEs were more likely to attempt suicide than patients who did not report ACEs. Moreover, recently Prokopez et al. (60) studied 100 patients with schizophrenia and observed that multiple ACEs were associated with a higher frequency of suicide attempts. Notably, the authors observed that men and women with various adverse experiences during childhood reported more suicidal ideation and a higher frequency of at least one suicidal attempt. The women with multiple ACEs had a higher number of suicide attempts.

Family functioning, that is, the ability to adapt oneself to changes determined by the levels of cohesion, flexibility, and communication within a family, is often compromised in families of individuals with schizophrenia and is an important enduring factor in suicide risk formulation (61–63). Moreover, it seems that disrupted relationships with family members may increase suicide risk (64–67). For example, in a sample of 263 patients with schizophrenia spectrum disorders, Chang et al. (68) found that suicidal behavior was associated with poorer family relationships. In addition, a study by Demir (69), that analyzed 350 psychiatric outpatients, found a significant association between suicidal behavior and abnormal emotional expression by a family member who exhibited excessive, hostile, and judgmental emotions toward the psychiatric patient.

Among other factors involved in suicide risk status, premorbid functioning in psychotic disorders influences clinical and functional outcomes (70). For example, in a study by Pompili et al. (71), good premorbid functioning increased the risk of completing suicide. The authors explained this result as being consistent with the “demoralization syndrome” (72), in which a good level of functioning and insight into the illness may cause hopeless feelings and suicidal thoughts (73). Conversely, Bakst et al. (74), who assessed premorbid functioning in a sample of 444 individuals with a first psychotic episode, found that a higher likelihood of suicide attempts before the first psychiatric hospitalization was associated with poorer premorbid functioning. Nevertheless, when the sample was divided into two groups (schizophrenia vs. other psychoses), the association was no longer significant in the patients with schizophrenia. In contrast, the association remained significant in the patients with other psychoses. The authors interpreted this result by taking into account the heterogeneous phenomenology of schizophrenia.

Different clinical features associated with schizophrenia can be enduring suicide status risk factors. The age of schizophrenia onset has a crucial role in understanding the developmental and distinctive features (i.e., genetic and environmental antecedents) of the disorder that appear in early adulthood and become chronic and impairing (75). Early-onset schizophrenia is associated with a poorer prognosis and worse psychological, social and biological outcomes (76, 77). In particular, suicide risk seems to be associated with an early onset of schizophrenia, as confirmed by Vinokur et al. (78) in a study of 138 patients with schizophrenia. Moreover, in a British follow-up investigation (79), most suicides occurred within the first 2 years of the onset of the psychotic disorder. A study by Castelein et al. (80) that followed 424 patients with schizophrenia for 20 years found that the percentage of deaths that was from suicide declined over time from 11.0 to 2.4%. Thus, although higher suicide rates have been identified in younger patients, suicide risk remains stable throughout life in individuals with schizophrenia (2). Several authors also reported that a longer illness duration was significantly associated with lifetime suicide attempts (81, 82). Recently, Chang et al. (68) showed that a longer illness duration was one predictor of lifetime suicide attempts in a sample of 263 patients with schizophrenia. Dai et al. (83) replicated this result by comparing 908 patients with schizophrenia with suicide attempts to those without suicide.

Status factors involved in the suicide risk formulation in the acute phase of schizophrenia include the type of psychotic symptoms and categorization of schizophrenia, depressive symptoms and hopelessness, alcohol abuse, anxiety symptoms, insomnia, and illness insight. Evidence regarding the predictive value of positive and negative symptoms on suicide risk is still conflicting (80, 84, 85). Andriopoulos et al. (86) found that both positive and negative symptoms were increased in individuals with suicide ideation (vs. those without suicide ideation). Gill et al. (87) examined 42 individuals at high risk for psychosis and found a significant association between suicide ideation and negative symptoms.

However, the association between specific subtypes of schizophrenia and suicide risk is still controversial. The review conducted by Pompili et al. (33) found no significant differences in suicide risk according to the classical categorization of schizophrenia as catatonic, hebephrenic, or undifferentiated. On the other hand, paranoid schizophrenia seems associated with a higher suicide risk, probably as a result of the later age at onset (88). Possible explanations for the increased risk of suicide associated with increased age at onset of illness in patients with paranoid schizophrenia might include the stress these patients face, the deterioration in cognitive functioning, and having had a family and occupation during their early adult years (36, 89). Furthermore, a relation between command hallucinations and suicide risk has been postulated, but the data are still controversial. Fenton et al. (89), in a long-term follow-up study, observed that patients with schizophrenia who died by suicide presented lower negative symptom severity upon admission and more often had two positive symptoms (suspiciousness and delusions) than patients without suicidal behaviors (89). Repeated psychiatric hospitalizations are a common feature of patients with schizophrenia due to the disease's chronic nature and poor medication adherence (90).

Moreover, re-hospitalization seems to be strongly associated with suicidal ideation and behaviors, as Fleischhacker et al. (38) highlighted in their study of potential baseline risk factors for attempted suicide in 18,154 patients with schizophrenia. The results showed that a history of more than five hospitalizations was, alongside previous suicide attempts, the most substantial variable associated with attempted suicide. Zhang et al. (91) assessed 520 inpatients with schizophrenia and compared suicide attempters and non-attempters. They found that patients who had attempted suicide reported significantly more frequent hospitalizations, and a logistic regression analysis confirmed that suicide attempts were associated with more hospitalizations.

An additional factor in evaluating suicide risk status in schizophrenia is patient insight into the illness. Most researchers have defined insight as being comprised of at least three domains: awareness of the disease, awareness of the need for treatment, and awareness of the consequences of the disorder (92). Some studies (93, 94) have demonstrated that hopeless awareness of the severity of the disorder (schizophrenia) was one of the most important predictors of completed suicide in patients with psychotic disorders. However, it is still uncertain whether insight was directly related to suicide or mediated by its influence on hopelessness. Several studies have demonstrated that illness awareness is associated with increased suicide risk in patients with schizophrenia (95–97). In a recent study of 100 psychiatric inpatients, Berardelli et al. (98) reported that patients with higher scores on the insight-high dimension had a 1.35 greater odds of having a higher suicide risk, indicating that greater illness insight is involved in suicide risk.

Current depressive disorders were strongly associated with suicide in patients diagnosed with schizophrenia (99, 100). More than 50% of patients who died by suicide had symptoms of depression at the time of the suicide (8), and it has been suggested that a depressive disorder may trigger suicidal behavior in vulnerable patients with schizophrenia (36). In addition, hopelessness is an important risk factor in people diagnosed with schizophrenia (101), even in the absence of a concomitant depression (94). Several studies have also reported that symptoms of demoralization in patients with schizophrenia are related to suicide risk (73). Depressive symptoms occur in different phases of the psychosis, including prodromal, acute, and post-psychotic phases (102–104). It has been proposed that depressive dimensions are intrinsic to schizophrenia psychopathology, in positive, negative, and disorganized symptom clusters (104). The close linkage between psychotic symptoms and depression, especially in the prodromal phase, suggested that depression in schizophrenia may be the severe end of a dimension of affective dysregulation from adolescence progressing to the early stages of psychosis as the illness crystalizes (105). Furthermore, depression could be a psychological reaction to the diagnosis of schizophrenia and its implications for patients' lives or could be related to early risk factors such as a childhood trauma (103). Addressing psychotic depression is important not only in suicide formulation but also for schizophrenia management as it is related to relapse, greater substance-related problems, poorer life satisfaction, mental functioning, family relationships, and medication adherence (106).

Substance abuse is a common phenomenon among individuals with schizophrenia (107). Up to 50% of patients with schizophrenia exhibit either alcohol or illicit drug dependence, and more than 70% are nicotine dependent (108). In particular, heavy cannabis abuse has been reported to be a stressor, eliciting relapse in patients with schizophrenia and related disorders (109). Although it is difficult to compare the relative impact of different mental health problems with suicide risk, alcohol and drug use disorders have been strongly linked to suicide risk (110, 111). Multiple potential links, including genetic vulnerability, treatment side effects, and psychosocial factors, have been discussed as possible pathways (112). One explanation for the increased incidence of substance use in patients with schizophrenia is the self-medication hypothesis (113). Individuals with a substance use disorder (i.e., a diagnosis of either alcohol or drug abuse or dependence) are almost six times more likely to report a lifetime suicide attempt than those without a substance use disorder (114). In addition, evidence has suggested that alcohol abuse is a predictor of suicide (7, 115). However, some authors have suggested that alcohol abuse may be associated with suicide attempts but not with completed suicide (116). As for drug abuse, most studies have reported an association with increased suicide risk (117) and impulsiveness (118). In particular, abuse of stimulants (cocaine, amphetamine) increase the risk of attempted suicide (119).

Anxiety symptoms are highly prevalent in schizophrenia and occur in up to 65% of patients (120, 121). Anxiety symptoms are strongly associated with depressive symptoms, somatization, and feelings of guilt in patients with schizophrenia (122, 123). Panic attacks have also been associated with suicide risk in schizophrenia (120). However, although anxiety symptoms do not discriminate suicide ideators from attempters, anxiety symptoms significantly predict general suicidality in schizophrenia (124). Patients with schizophrenia and anxiety symptoms have a lower quality of life but higher insight into their illness than those without anxiety symptoms (124).

In a case-control study, Pompili et al. (125) suggested the role of insomnia as a suicide risk factor. Previous research on the relationship between suicide and sleep disturbances has noted that those patients with schizophrenia who exhibited suicidal behavior presented increased overall rapid eye movement (REM) activity (126).

Other schizophrenia related factors, mainly present in the remission phase, are involved in suicide risk status including loss of confidence in pharmacotherapy, fear of further mental breakdown and fear of acute symptomatology.

Finally, risk status is the assessment of different enduring risk factors based on the clinical context and patient population, on the patient's history, and on patient-specific opportunities for prevention.



SUICIDE RISK STATE IN SCHIZOPHRENIA

Suicide risk refers to a person's current risk compared with his/her own risk at baseline or at another set point in time. Factors involved in risk state are more dynamic and related to the moment-to-moment clinical status of patients. Together, risk status and risk state allow clinicians to understand the patient's current vulnerability among their population, context, and time. The risk state formulation focuses on temporal changes and on the effect of the distress on the patient's life. The state risk factors that are mainly involved in the acute phase of schizophrenia include the presence of suicide ideation or recent suicide behavior, recent loss, social isolation, new hospitalizations, loss of faith in treatment, excessive treatment dependence, awareness of the illness, and social alienation (16).

The presence of suicidal ideation during the acute phase of schizophrenia must be carefully evaluated during the clinical interview. With the aid of appropriate psychometric tools, recent stressors and precipitant events represent important dynamic factors capable of modifying the suicide risk state. Among the various stressors, recent loss is often considered a state risk factor for suicide in patients with schizophrenia (1, 22, 99). Gallego et al. (127) investigated 3,322 patients diagnosed with schizophrenia and affective disorders and reported a significant association between recent financial or relational loss and current suicide attempts. In a sample of 180 patients with first-episode psychosis, Fedyszyn et al. (128) demonstrated that one of the most vital risk factors for suicide was a recent negative event, such as a traumatic or stressful experience. Social isolation, which consists of disrupted or non-existent interpersonal contacts and relationships, is a well-known suicide risk factor in schizophrenia (129–131). Recently, several papers have further addressed this relationship. For example, Bornheimer et al. (132) investigated the relationship between social isolation, psychosis, and suicide ideation and found a mediating effect of social isolation in the relationship between psychosis and suicide ideation. In addition, the authors identified an indirect path between positive symptoms (hallucinations and delusions) and suicide ideation through social isolation. Conversely, several studies have shown the protective role of social support in reducing suicide risk (133–135). Social support increases feelings of belongingness and prevents negative appraisals after stressful events, and the presence of individuals can physically prevent suicide attempts. However, only a few studies have analyzed the role of poor social support in suicide risk in schizophrenia spectrum disorders. Xie et al. (50) reported a significant negative correlation between social support and suicide ideation in a sample of patients with schizophrenia. In a study of 212 patients with schizophrenia, Pješčić et al. (136) found a higher prevalence of poor social support and social isolation in patients with suicide ideation.

The state risk formulation also evaluates several features related to schizophrenia and its treatment during the acute and remission phases of the illness, including recent discharge from a psychiatric ward and fear of a new hospitalization. Current discharge from a psychiatric ward as a risk factor for suicide was noted in a recent study (137) that reported a suicide rate of 178 per 100,000 person-per year within the first 3 months after discharge. Moreover, the lack of adequate outpatient healthcare seems to increase suicide risk (137). Erlangsen et al. (138) assessed 248 suicides in Denmark between 1990 and 2006 and identified recent discharge as a significant risk factor for suicide. Waiser et al. (139) examined 2,881 patients with schizophrenia through a survival analysis method. They found that ~32% of suicides occurred within 6 months after psychiatric hospitalization, with the rate rising to 48% within 1 year. Lastly, Lopez-Morinigo et al. (140) analyzed 426 suicides (71 patients with schizophrenia spectrum disorder and 355 controls) and demonstrated a significant association between recent hospital discharge and completed suicide in the schizophrenia group. In a systematic review by Hawton et al. (8), agitation or motor restlessness seemed to be associated with suicide risk in patients with schizophrenia during the acute phase of the illness.

It is well-known that schizophrenia can modify many facets of patients' experience, including language, emotion and intersubjectivity, all factors related to social alienation. Therefore, these symptoms of schizophrenia should be understood as human psychopathological phenomena and not only as sub-products of a malfunctioning brain (141). Disturbances in both language, emotion and social interactions in patients with schizophrenia have received some research attention. However, little attention has been paid to these dimensions' subjective experience, particularly the personal meaning for patients with schizophrenia (142). Their language, emotion and encounters with other people has been poorly investigated. Furthermore, hyper-reflexivity, which refers to a type of intensified self-consciousness, diminished self-affection that represents a decline in consciousness of oneself as the subject of experience, and alteration of interactions with the world are other important dimensions involved in a loss of vital contact with reality in patients with schizophrenia (143). Schizophrenia should be viewed as a disorder of the person and not only of the brain. We can understand the importance of a suicide risk formulation based on the evaluation of subjective dimensions and external-social dimensions that are strongly connected to suicide risk (16).

In the acute phase of the illness, patients with schizophrenia may voluntarily decide to enter in a hospital if their symptoms are severe and painful. Awareness of the severity of psychotic symptoms and the fear of a new hospitalization can affect the patient's mental state, increasing hopelessness, helplessness and social isolation, all risk factors for suicide. Furthermore, clinicians can decide to commit a patient involuntarily. The decision to involuntarily commit an individual has become more challenging due to rapid changes in health care. It is important to remember that patients who are forced into treatment may develop a sense of distrust toward treatment providers and family members, which can delay recovery in the long run and can increase suicide risk. Alongside the increased awareness of symptoms, fear of the ineffectiveness of drug therapies and fear of becoming dependent on the various treatments can also increase the risk of suicide of patients with schizophrenia (144).

Among the various acute symptoms of schizophrenia, agitation seems to be involved in suicide risk. Pompili et al. (125) conducted a retrospective case-control study comparing 20 patients with schizophrenia who died by suicide with 20 living controls and found that agitation and motor restlessness was much more common in the suicides Furthermore, the guidelines drafted by the European Psychiatric Association (145) highlight the role of agitation in affecting suicidal behavior in patients with schizophrenia. Suicide risk also seems to be associated with poor adherence to treatment as shown in several studies (8, 146). For example, Hering and Erkens (147) analyzed 603 patients with schizophrenia. They observed a four-fold increased risk of suicide in the group that interrupted treatment with antipsychotic drugs compared with the group that continued treatment. In addition, Novick et al. (148) reported that, of the 6,731 patients in the study, 28.8% of the sample was non-adherent to treatment, and this feature was associated with suicide attempts. Consistent with this, Ward et al. (149) analyzed 3,291 patients with schizophrenia, and their results demonstrated that good adherence was a protective factor against suicide.

Antipsychotic medications are known to be associated with several movement disorders, acute side effects, late-onset side effects, tardive dyskinesia, and extrapyramidal symptoms (EPSs). The latter include acute dystonia and parkinsonism which can be present also in the remission phase of schizophrenia (150). In a double-blind, randomized controlled multicenter trial on 298 patients with first-episode schizophrenia who were in treatment with risperidone or haloperidol, suicide ideation was associated with akathisia, suggesting that EPSs may have a promoting effect in suicide risk (151). However, the findings of Reutfors et al. (150) demonstrated a lower suicide risk in patients with a history of EPSs. The authors explained their results by noting that these patients were characterized by better adherence to treatment, higher dosages, and a prevalence of polypharmacy.

Other suicide state factors include the presence of medical disorders and poor mental health conditions (152). Patients with schizophrenia present higher mortality rates, probably due to the presence of a medical disorder and unhealthy lifestyle behaviors, in addition to psychiatric impairment and psychotropic medication use. The presence of physical comorbidity, the need for new pharmacological treatments and specialist visits, and fear of the prognosis and for the quality of life could increase the psychological fragility of patients, thereby becoming state risk factors.

In conclusion, the factors involved in risk state are dynamic and malleable and relate more to moment-to-moment clinical status in the acute phase of schizophrenia. Together, risk status and risk state allow clinicians to understand better an individual's current vulnerability in this population, context, and time.



AVAILABLE RESOURCES AND FORESEEABLE CHANGES IN SCHIZOPHRENIA

A suicide risk formulation model based only on a categorical label for suicide risk state requires detailed additional information in order to plan risk prevention and the management of the patient. A complete suicide risk formulation, in combination with estimates of risk state and risk status, permits an assessment of the patient's available resources and future foreseeable changes (16).

Available resources are defined as resources immediately accessible to the patient and clinicians to support them during suicide crises in the acute phase of the illness. Recognizing the available resources for patients is different from assessing suicide protective factors, which often refer to general and epidemiologic factors known to decrease suicide risk across populations and are not immediately available during an acute suicidal crisis. In this sense, clinicians have to focus on the personal variables of each patient (coping strategies, resilience) and relational variables such as social support available during the acute phase of the crisis (16). Furthermore, when applying this model to patients with schizophrenia, the clinician, when identifying available resources, must consider the presence of psychotic symptomatology, patient insight, and factors that reduce collaboration between the patient and the resources.

Foreseeable changes are stressors that can increase or decrease suicide risk in the acute phase of schizophrenia. However, not all stressors increase suicide risk. Therefore, in the formulation of suicide risk, it is important to understand what makes an ordinary stressor a trigger for suicide (153). To better investigate the role of the various stressors, clinicians should investigate the subjective meaning or consequence of the stressor for the patient. In schizophrenia, foreseeable changes comprise the presence of substance use, school disciplinary action, inpatient discharge and social and relationship difficulties.

Furthermore, return to a conflictual environment after hospitalization and changes in pharmacotherapy are other foreseeable changes that need to be assessed. To better understand suicide risk in schizophrenia, it is also important to assess whether symptoms are increasing or decreasing and the meaning of these changes for the patient. The assessment of anger, impulsivity, isolation, depression, demoralization, and hopelessness is necessary for immediately implementing suicidal risk prevention strategies. Finally, the level of engagement between the clinician and the patient, the relationship with the clinician, and the degree to which the patient's report has been honest, reliable, and credible are other essential factors (153) (Table 1).


Table 1. Suicide risk formulation in schizophrenia.
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SUICIDE RISK FORMULATION AND SUICIDE PREVENTION STRATEGIES IN SCHIZOPHRENIA

Suicide prevention in patients with schizophrenia is a complex phenomenon. Inadequate knowledge of suicide risk factors in patients with schizophrenia negatively affects the ability of clinicians to recognize patients at risk for suicide. Clinicians need to have better knowledge of suicide-related knowledge and suicide risk formulation in order to identify patients with high suicide risk. Careful assessment and management of psychotic symptoms, comorbid depression, hopelessness, demoralization symptoms and substance use disorders are also necessary to prevent suicide in patients with schizophrenia.

Several pharmacological and non-pharmacological strategies are available to reduce suicide risk in patients with schizophrenia. Undoubtedly enhancing adherence with medications is essential for alleviating psychotic and non-psychotic symptoms in schizophrenia. Patient-related features involved in the adherence with medications include demographic characteristics, newly starting treatment, younger age at onset of illness, alcohol dependence and other illicit substance use, homelessness, low levels of involvement in social activities, independent housing, and financial constraints (154). Lack of family support for adherence, or having no family, further contribute to non-adherence. Significantly higher IQs, executive functioning, memory, and verbal learning/fluency are also factors involved in medication adherence (155, 156). Medication non-adherence is associated with an increased risk for relapse of psychosis, persistent symptoms, and suicide attempts (157), making it indispensable to enhance adherence with medications.

Studies suggest that antipsychotic medications, including clozapine, risperidone, olanzapine and quetiapine, may reduce mortality and suicide risk in schizophrenia (158, 159). In 2002, the U.S. Food and Drug Administration (FDA) approved clozapine for decreasing suicide risk in patients with schizophrenia. Studies have suggested that atypical antipsychotic may be more effective than the use of typical antipsychotics (146, 160). Evidence for the ability of clozapine therapy to reduce suicidal behaviors has been highlighted in several studies since the late 1990s. Meltzer and Okayli (161) observed 88 neuroleptic-resistant patients treated with clozapine for 0.5–7.0 years and reported decreased suicidal behavior. Walker and Diforio (162) noted that suicidal behavior decreased in patients with current clozapine treatment compared with past users. Reinstein et al. (163), in a retrospective study of 295 patients, confirmed that clozapine treatment reduced suicide risk during continuous drug administration. More recently, Meltzer et al. (164), in a multicenter, randomized, international, 2-year study comparing the risk for suicidal behavior in patients treated with clozapine vs. olanzapine, observed that suicidal behavior was significantly less frequent in patients treated with clozapine. Several studies conducted by Tiihonen et al., confirmed that antipsychotic medication in general, particularly clozapine, was associated with lower suicide risk (165, 166). Furthermore, the same author observed that long-term treatment with antipsychotic drugs is associated with lower mortality, and clozapine seems to produce substantially lower mortality than any other antipsychotics (166). However, some antipsychotics, including clozapine and haloperidol and other antipsychotics, may increase the risk of depression (167). Tiihonen et al. (168) investigated whether using benzodiazepines, antidepressants, or multiple concomitant antipsychotics was associated with mortality in patients with schizophrenia. Their results demonstrated that the use of 2 or more antipsychotics was not associated with increased mortality. In contrast, antidepressant use was not associated with a higher risk for mortality and was associated with markedly fewer suicides. However, benzodiazepine use was associated with an increased risk of suicidal and non-suicidal deaths. Haukka et al. (169) observed that olanzapine, and to some degree clozapine, tended to perform well for suicide risk; which is in line with a review on the potential anti-suicidal effects of atypical antipsychotic (167). Taipale et al. (170) investigated the risk of attempted and completed suicide in patients with schizophrenia. The authors confirmed that clozapine is the only antipsychotic associated with a decreased risk of suicide. Several studies have also demonstrated that olanzapine, an atypical antipsychotic similar to clozapine, could effectively reduce depression and suicide risk in patients with schizophrenia (171, 172).

A study of 339 patients with psychotic disorders found that both olanzapine and risperidone were effective for the treatment of psychotic symptoms. However, only olanzapine produced a seven-fold lower risk of suicidal behaviors (173). In addition, olanzapine demonstrated a more significant anti-suicidal effect than haloperidol (174) and was similar to risperidone (175). Furthermore, quetiapine has been shown some potential effects for reducing suicidal risk, not only in patients with schizophrenia (167). Evidence about other atypical antipsychotic drugs on suicidal risk remains very limited. Whether all specific antipsychotics effectively prevent completed suicides also remains unclear. Long-Acting Injectable Antipsychotics (LAIs) have several advantages in terms of efficacy, safety and tolerability in treating schizophrenia. A better understanding of whether LAI treatment may decrease suicide risk by indirectly acting on a range of risk factors for suicide specific to patients with schizophrenia is of significant clinical importance. Pompili (176) suggested that long-acting injections of second-generation antipsychotics can be an effective treatment strategy to improve medication adherence and prevent suicide risk.

Furthermore, in addition to antipsychotics, other psychotropic medications, such as antidepressants and mood stabilizers, are often used in for patients with schizophrenia (177). Research suggests that the use of antidepressants together with antipsychotic drugs has been associated with a decrease in all-cause mortality, including suicide (169). However, Tiihonen et al. (165), in a large cohort study, observed that antidepressant treatment increases the risk of suicide attempts but not of completed suicides and death. In addition, a cohort study noted that antidepressant use in schizophrenia, compared with no use, was associated with a significant reduction in risk of completed suicide (166). However, two systematic reviews of randomized controlled trials confirmed the increased risk of self-harm or suicidal attempts related to selective serotonin uptake inhibitors (SSRIs) (160, 178).

Mood stabilizers have been used to augment the effects of antipsychotic drugs in patients with schizophrenia. Mood stabilizer medications may also effectively reduce depression, aggression and impulsivity in patients with schizophrenia when administered with antipsychotic therapy. Together with clozapine, lithium is the only drug showing anti-suicidal properties in bipolar and major affective disorders (171). A comprehensive meta-analysis of the effect of lithium in reducing suicide risk reported that both completed and attempted suicide were reduced by nearly five-fold, or 80% (179). Recently, several studies have suggested that lithium treatment reduces suicide attempts, suicides, hospitalization for suicide attempts, and other suicide spectrum disorders, compared with patients treated with other mood stabilizers (180–182). Although the beneficial effects of lithium on suicide risk in affective disorders are well-documented (183), data on whether this extends to patients with schizophrenia or schizoaffective disorder are lacking (184). The potential of other mood-stabilizing agents, such as lamotrigine, which has established antidepressant activity, is less well-understood than that of lithium, valproate or carbamazepine.

Non-pharmacological strategies are also crucial in the management of suicide risk in patients with schizophrenia. Psychosocial interventions, reality-orientated therapies, cognitive-behavioral therapy, cognitive remediation, supportive therapy, education and family intervention can be used together with pharmacological therapies in order to reduce suicide risk in patients with schizophrenia. Interventions such as vocational rehabilitation, social skills training, and supportive employment may also reduce social isolation and feelings of hopelessness, decreasing suicidality.

A few studies have examined the impact of specific psychotherapeutic and psychosocial interventions on suicide risk in patients with schizophrenia (36). Evidence suggests that supportive psychotherapeutic interventions that discuss acute symptoms, depression and hopelessness, daily difficulties, medications, adverse effects, social isolation, and stigma are necessary non-pharmacological suicide prevention strategies in patients with schizophrenia (185). Findings of a recent meta-analysis that examined 11 studies showed a statistically significant treatment effect of psychosocial interventions for suicide spectrum disorders individuals with psychosis (132).

Reviews and meta-analyses of cognitive behavior therapy (CBT) for psychosis have reported positive results for various symptoms (186, 187). A randomized controlled trial of cognitive behavioral therapy (CBT) for 90 patients with schizophrenia found that cognitive behavioral therapy was related to a significant reduction in suicidal ideation at the end of the psychotherapy and 9 months after the therapy (188). Additionally, psychodynamic treatments have been proposed to reduce suicide risk in patients with schizophrenia (189). Overall, clinicians should consider a phenomenological approach when treating suicidal individuals, pointing to the inner experience of the wish to be dead of each unique individual, avoiding the limitation of treating only single diagnostic entities (190, 191).



CONCLUSIONS

Suicide in schizophrenia is a complex phenomenon that represents an ongoing challenge in clinical practice. This overview shows that suicide risk in schizophrenia is influenced by a variety of demographic, clinical, psychological, social, cultural, and environmental factors. However, identifying high-risk patients only with simple techniques of suicide assessment has so far produced too many false-positive results to be clinically helpful.

Suicide prevention strategies can be improved by simultaneously assessing and examining multiple risk factors and applying the suicide risk formulation model. Therefore, therefore, the aim of the suicide risk formulation model in schizophrenia is not the prediction but rather the formulation of a complete picture of the person. Promoting communication and collaboration between professionals, patients, and families should reduce suicide risk in the short term and in the long term. Structuring a targeted intervention plan that includes pharmacological and non-pharmacological strategies seems indispensable for managing suicide risk in patients with schizophrenia.

For psychiatrists and other clinicians working with patients with schizophrenia, arriving at a clear formulation of a patient's level of risk, based on a synthesis of clinical and non-clinical information, is a core competency for assessing and managing suicide risk. In addition, in clinical settings, the suicide formulation model allows for the prevention of future suicidal behavior and leading to practical safety and crisis response plans, which are the main objective of suicide prevention.



AUTHOR CONTRIBUTIONS

MP and IB: conceptualization. MP, IB, and ER: methodology. IB, DE, SS, and ER: data curation. IB and ER: writing-original draft preparation. DL and MP: writing, review, and editing. All authors contributed to the article and approved the submitted version.



REFERENCES

 1. Hor K, Taylor M. Suicide and schizophrenia: a systematic review of rates and risk factors. J Psychopharmacol. (2010) 24(Suppl. 4):81–90. doi: 10.1177/1359786810385490

 2. Palmer BA, Pankratz VS, Bostwick JM. The lifetime risk of suicide in schizophrenia: a reexamination. Arch Gen Psychiatry. (2005) 62:247–53. doi: 10.1001/archpsyc.62.3.247

 3. Shrivastava A, Johnston ME, Shah N, Innamorati M, Stitt L, Thakar M, et al. Persistent suicide risk in clinically improved schizophrenia patients: challenge of the suicidal dimension. Neuropsychiatr Dis Treat. (2010) 6:633–8. doi: 10.2147/NDT.S12044

 4. Allebeck P, Varla A, Wistedt B. Suicide and violent death among patients with schizophrenia. Acta Psychiatr Scand. (1986) 74:43–9. doi: 10.1111/j.1600-0447.1986.tb06225.x

 5. McGrath J, Saha S, Chant D, Welham J. Schizophrenia: a concise overview of incidence, prevalence, and mortality. Epidemiol Rev. (2008) 30:67–76. doi: 10.1093/epirev/mxn001

 6. Steblaj A, Tavcar R, Dernovsek MZ. Predictors of suicide in psychiatric hospital. Acta Psychiatr Scand. (1999) 100:383–8. doi: 10.1111/j.1600-0447.1999.tb10882.x

 7. Heilä H, Isometsä ET, Henriksson MM, Heikkinen ME, Marttunen MJ, Lönnqvist JK. Suicide and schizophrenia: a nationwide psychological autopsy study on age- and sex-specific clinical characteristics of 92 suicide victims with schizophrenia. Am J Psychiatry. (1997) 154:1235–42. doi: 10.1176/ajp.154.9.1235

 8. Hawton K, Sutton L, Haw C, Sinclair J, Deeks JJ. Schizophrenia and suicide: systematic review of risk factors. Br J Psychiatry. (2005) 187:9–20. doi: 10.1192/bjp.187.1.9

 9. Pompili M, Orsolini L, Lamis DA, Goldsmith DR, Nardella A, Falcone G, et al. Suicide prevention in schizophrenia: do long-acting injectable antipsychotics (LAIs) have a role? CNS Neurol Disord Drug Targets. (2017) 16:454–62. doi: 10.2174/1871527316666170223163629

 10. Lyu J, Zhang J. Characteristics of schizophrenia suicides compared with suicides by other diagnosed psychiatric disorders and those without a psychiatric disorder. Schizophr Res. (2014) 155:59–65. doi: 10.1016/j.schres.2014.02.018

 11. Pompili M, Girardi P, Ruberto A, Tatarelli R. Toward a new prevention of suicide in schizophrenia. World J Biol Psychiatry. (2004) 5:201–10. doi: 10.1080/15622970410029934

 12. Pelizza L, Poletti M, Azzali S, Paterlini F, Garlassi S, Scazza I, et al. Suicide risk in young people at Ultra-High Risk (UHR) of psychosis: findings from a 2-year longitudinal study. Schizophr Res. (2020) 220:98–105. doi: 10.1016/j.schres.2020.03.051

 13. Pompili M, Mancinelli I, Ruberto A, Kotzalidis GD, Girardi P, Tatarelli R. Where schizophrenic patients commit suicide: a review of suicide among inpatients and former inpatients. Int J Psychiatry Med. (2005) 35:171–90. doi: 10.2190/9CA1-EL73-1VXD-9F2V

 14. Silverman MM, Berman AL. Suicide risk assessment and risk formulation part I: a focus on suicide ideation in assessing suicide risk. Suicide Life Threat Behav. (2014) 44:420–31. doi: 10.1111/sltb.12065

 15. Haney EM, O'Neil ME, Carson S, Low A, Peterson K, Denneson LM, et al. Suicide Risk Factors and Risk Assessment Tools: A Systematic Review. Washington, DC: Department of Veterans Affairs (2012).

 16. Pisani AR, Murrie DC, Silverman MM. Reformulating suicide risk formulation: from prediction to prevention. Acad Psychiatry. (2016) 40:623–9. doi: 10.1007/s40596-015-0434-6

 17. Iribarren C, Sidney S, Jacobs DR Jr., Weisner C. Hospitalization for suicide attempt and completed suicide: epidemiological features in a managed care population. Soc Psychiatry Psychiatr Epidemiol. (2000) 35:288–96. doi: 10.1007/s001270050241

 18. Skogman K, Alsén M, Ojehagen A. Sex differences in risk factors for suicide after attempted suicide-a follow-up study of 1052 suicide attempters. Soc Psychiatry Psychiatr Epidemiol. (2004) 39:113–20. doi: 10.1007/s00127-004-0709-9

 19. Segal DL, Mincic MS, Coolidge FL, O'Riley A. Attitudes toward suicide and suicidal risk among younger and older persons. Death Stud. (2004) 28:671–8. doi: 10.1080/07481180490476524

 20. Trovato F. Sex, marital status, and suicide in Canada: 1951-1981. Sociol Perspect. (1991) 34:427–45. doi: 10.2307/1389401

 21. Dickerson F, Origoni A, Schweinfurth LAB, Stallings C, Savage CLG, Sweeney K, et al. Clinical and serological predictors of suicide in schizophrenia and major mood disorders. J Nerv Ment Dis. (2018) 206:173–8. doi: 10.1097/NMD.0000000000000772

 22. Cassidy RM, Yang F, Kapczinski F, Passos IC. Risk factors for suicidality in patients with schizophrenia: a systematic review, meta-analysis, and meta-regression of 96 studies. Schizophr Bull. (2018) 44:787–97. doi: 10.1093/schbul/sbx131

 23. Canetto SS, Sakinofsky I. The gender paradox in suicide. Suicide Life Threat Behav. (1998) 28:1–23.

 24. Gohar SM, Dieset I, Steen NE, Mørch RH, Vedal TSJ, Reponen EJ, et al. Association between leptin levels and severity of suicidal behaviour in schizophrenia spectrum disorders. Acta Psychiatr Scand. (2019) 139:464–71. doi: 10.1111/acps.13019

 25. Woottiluk P, Maneeton B, Jaiyen N, Khemawichanurat W, Kawilapat S, Maneeton N. Prevalence and associated factors of suicide among hospitalized schizophrenic patients. World J Clin Cases. (2020) 8:757–70. doi: 10.12998/wjcc.v8.i4.757

 26. Wang W, Zhou Y, Wang J, Xu H, Wei S, Wang D, et al. Prevalence, clinical correlates of suicide attempt and its relationship with empathy in patients with schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry. (2020) 99:109863. doi: 10.1016/j.pnpbp.2020.109863

 27. Ran MS, Wong YI, Yang SY, Ho PS, Mao WJ, Li J, et al. Marriage and outcomes of people with schizophrenia in rural China: 14-year follow-up study. Schizophr Res. (2017) 182:49–54. doi: 10.1016/j.schres.2016.10.034

 28. Lu L, Dong M, Zhang L, Zhu XM, Ungvari GS, Ng CH, et al. Prevalence of suicide attempts in individuals with schizophrenia: a meta-analysis of observational studies. Epidemiol Psychiatr Sci. (2019) 29:e39. doi: 10.1017/S2045796019000313

 29. Cooper SL, Lezotte D, Jacobellis J, Diguiseppi C. Does availability of mental health resources prevent recurrent suicidal behavior? An ecological analysis. Suicide Life Threat Behav. (2006) 36:409–17. doi: 10.1521/suli.2006.36.4.409

 30. Assefa D, Shibre T, Asher L, Fekadu A. Internalized stigma among patients with schizophrenia in Ethiopia: a cross-sectional facility-based study. BMC Psychiatry. (2012) 12:239. doi: 10.1186/1471-244X-12-239

 31. Karch DL, Barker L, Strine TW. Race/ethnicity, substance abuse, and mental illness among suicide victims in 13 US states: 2004 data from the National Violent Death Reporting System. Inj Prev. (2006) 12:ii22–7. doi: 10.1136/ip.2006.013557

 32. Prince J. Substance use disorder and suicide attempt among people who report compromised health. Subst Use Misuse. (2018) 53:9–15. doi: 10.1080/10826084.2017.1323925

 33. Pompili M, Amador XF, Girardi P, Harkavy-Friedman J, Harrow M, Kaplan K, et al. Suicide risk in schizophrenia: learning from the past to change the future. Ann Gen Psychiatry. (2007) 6:10. doi: 10.1186/1744-859X-6-10

 34. Nordström P, Asberg M, Aberg-Wistedt A, Nordin C. Attempted suicide predicts suicide risk in mood disorders. Acta Psychiatr Scand. (1995) 92:345–50. doi: 10.1111/j.1600-0447.1995.tb09595.x

 35. Harris EC, Barraclough B. Suicide as an outcome for mental disorders. A meta-analysis. Br J Psychiatry. (1997) 170:205–28. doi: 10.1192/bjp.170.3.205

 36. Carlborg A, Winnerbäck K, Jönsson EG, Jokinen J, Nordström P. Suicide in schizophrenia. Expert Rev Neurother. (2010) 10:1153–64. doi: 10.1586/ern.10.82

 37. Pompili M, Serafini G, Innamorati M, Lester D, Shrivastava A, Girardi P, et al. Suicide risk in first episode psychosis: a selective review of the current literature. Schizophr Res. (2011) 129:1–11. doi: 10.1016/j.schres.2011.03.008

 38. Fleischhacker WW, Kane JM, Geier J, Karayal O, Kolluri S, Eng SM, et al. Completed and attempted suicides among 18,154 subjects with schizophrenia included in a large simple trial. J Clin Psychiatry. (2014) 75:e184–90. doi: 10.4088/JCP.13m08563

 39. Li J, Ran MS, Hao Y, Zhao Z, Guo Y, Su J, et al. Inpatient suicide in a Chinese psychiatric hospital. Suicide Life Threat Behav. (2008) 38:449–55. doi: 10.1521/suli.2008.38.4.449

 40. Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, et al. Childhood adversities increase the risk of psychosis: a meta-analysis of patient-control, prospective- and cross-sectional cohort studies. Schizophr Bull. (2012) 38:661–71. doi: 10.1093/schbul/sbs050

 41. Norman RE, Byambaa M, De R, Butchart A, Scott J, Vos T. The long-term health consequences of child physical abuse, emotional abuse, and neglect: a systematic review and meta-analysis. PLoS Med. (2012) 9:e1001349. doi: 10.1371/journal.pmed.1001349

 42. Walsh K, McLaughlin KA, Hamilton A, Keyes KM. Trauma exposure, incident psychiatric disorders, and disorder transitions in a longitudinal population representative sample. J Psychiatr Res. (2017) 92:212–8. doi: 10.1016/j.jpsychires.2017.05.001

 43. Schenkel LS, Spaulding WD, DiLillo D, Silverstein SM. Histories of childhood maltreatment in schizophrenia: relationships with premorbid functioning, symptomatology, and cognitive deficits. Schizophr Res. (2005) 76:273–86. doi: 10.1016/j.schres.2005.03.003

 44. Misiak B, Frydecka D. A history of childhood trauma and response to treatment with antipsychotics in first-episode schizophrenia patients: preliminary results. J Nerv Ment Dis. (2016) 204:787–92. doi: 10.1097/NMD.0000000000000567

 45. Uçok A, Bikmaz S. The effects of childhood trauma in patients with first-episode schizophrenia. Acta Psychiatr Scand. (2007) 116:371–7. doi: 10.1111/j.1600-0447.2007.01079.x

 46. Larkin W, Read J. Childhood trauma and psychosis: evidence, pathways, and implications. J Postgrad Med. (2008) 54:287–93. doi: 10.4103/0022-3859.41437

 47. Wang Z, Xue Z, Pu W, Yang B, Li L, Yi W, et al. Comparison of first-episode and chronic patients diagnosed with schizophrenia: symptoms and childhood trauma. Early Interv Psychiatry. (2013) 7:23–30. doi: 10.1111/j.1751-7893.2012.00387.x

 48. Trotta A, Murray RM, Fisher HL. The impact of childhood adversity on the persistence of psychotic symptoms: a systematic review and meta-analysis. Psychol Med. (2015) 45:2481–98. doi: 10.1017/S0033291715000574

 49. Schalinski I, Breinlinger S, Hirt V, Teicher MH, Odenwald M, Rockstroh B. Environmental adversities and psychotic symptoms: the impact of timing of trauma, abuse, and neglect. Schizophr Res. (2019) 205:4–9. doi: 10.1016/j.schres.2017.10.034

 50. Xie P, Wu K, Zheng Y, Guo Y, Yang Y, He J, et al. Prevalence of childhood trauma and correlations between childhood trauma, suicidal ideation, and social support in patients with depression, bipolar disorder, and schizophrenia in southern China. J Affect Disord. (2018) 228:41–8. doi: 10.1016/j.jad.2017.11.011

 51. Sweeney S, Air T, Zannettino L, Galletly C. Gender differences in the physical and psychological manifestation of childhood trauma and/or adversity in people with psychosis. Front Psychol. (2015) 6:1768. doi: 10.3389/fpsyg.2015.01768

 52. van Os J, Kenis G, Rutten BP. The environment and schizophrenia. Nature. (2010) 468:203–12. doi: 10.1038/nature09563

 53. Alvarez MJ, Roura P, Osés A, Foguet Q, Solà J, Arrufat FX. Prevalence and clinical impact of childhood trauma in patients with severe mental disorders. J Nerv Ment Dis. (2011) 199:156–61. doi: 10.1097/NMD.0b013e31820c751c

 54. Shevlin M, Houston JE, Dorahy MJ, Adamson G. Cumulative traumas and psychosis: an analysis of the national comorbidity survey and the British Psychiatric Morbidity Survey. Schizophr Bull. (2008) 34:193–9. doi: 10.1093/schbul/sbm069

 55. Whitfield CL, Dube SR, Felitti VJ, Anda RF. Adverse childhood experiences and hallucinations. Child Abuse Negl. (2005) 29:797–810. doi: 10.1016/j.chiabu.2005.01.004

 56. Gaweda Ł, Prochwicz K, Adamczyk P, Frydecka D, Misiak B, Kotowicz K, et al. The role of self-disturbances and cognitive biases in the relationship between traumatic life events and psychosis proneness in a non-clinical sample. Schizophr Res. (2018) 193:218–24. doi: 10.1016/j.schres.2017.07.023

 57. Pompili M, Innamorati M, Lamis DA, Erbuto D, Venturini P, Ricci F, et al. The associations among childhood maltreatment, “male depression” and suicide risk in psychiatric patients. Psychiatry Res. (2014) 220:571–8. doi: 10.1016/j.psychres.2014.07.056

 58. Zatti C, Rosa V, Barros A, Valdivia L, Calegaro VC, Freitas LH, et al. Childhood trauma and suicide attempt: a meta-analysis of longitudinal studies from the last decade. Psychiatry Res. (2017) 256:353–8. doi: 10.1016/j.psychres.2017.06.082

 59. Thompson MP, Kingree JB. Lamis D. Associations of adverse childhood experiences and suicidal behaviors in adulthood in a US nationally representative sample. Child Care Health Dev. (2019) 45:121–8. doi: 10.1111/cch.12617

 60. Prokopez CR, Vallejos M, Farinola R, Alberio G, Caporusso GB, Cozzarin LG, et al. The history of multiple adverse childhood experiences in patients with schizophrenia is associated with more severe symptomatology and suicidal behavior with gender-specific characteristics. Psychiatry Res. (2020) 293:113411. doi: 10.1016/j.psychres.2020.113411

 61. Olson D. FACES IV and the circumplex model: validation study. J Marital Fam Ther. (2011) 37:64–80. doi: 10.1111/j.1752-0606.2009.00175.x

 62. Koutra K, Triliva S, Roumeliotaki T, Stefanakis Z, Basta M, Lionis C, et al. Family functioning in families of first-episode psychosis patients as compared to chronic mentally ill patients and healthy controls. Psychiatry Res. (2014) 219:486–96. doi: 10.1016/j.psychres.2014.06.045

 63. Santesteban-Echarri O, MacQueen G, Goldstein BI, Wang J, Kennedy SH, Bray S, et al. Family functioning in youth at-risk for serious mental illness. Compr Psychiatry. (2018) 87:17–24. doi: 10.1016/j.comppsych.2018.08.010

 64. Pompili M, Mancinelli I, Girardi P, Tatarelli R. Preventing suicide in schizophrenia inside the family environment. Crisis. (2003) 24:181–2. doi: 10.1027//0227-5910.24.4.181

 65. Duberstein PR, Conwell Y, Conner KR, Eberly S, Caine ED. Suicide at 50 years of age and older: perceived physical illness, family discord and financial strain. Psychol Med. (2004) 34:137–46. doi: 10.1017/S0033291703008584

 66. Randell BP, Wang WL, Herting JR, Eggert LL. Family factors predicting categories of suicide risk. J Child Fam Stud. (2006) 15:247–62. doi: 10.1007/s10826-006-9020-6

 67. Frey LM, Cerel J. Risk for suicide and the role of family: a narrative review. J Fam Issues. (2015) 36:716–36. doi: 10.1177/0192513X13515885

 68. Chang Q, Wu D, Rong H, Wu Z, Tao W, Liu H, et al. Suicide ideation, suicide attempts, their sociodemographic and clinical associates among the elderly Chinese patients with schizophrenia spectrum disorders. J Affect Disord. (2019) 256:611–7. doi: 10.1016/j.jad.2019.06.069

 69. Demir S. The relationship between expressed emotion and the probability of suicide among Turkish psychiatric outpatients: a descriptive cross-sectional survey. Fam Community Health. (2018) 41:111–6. doi: 10.1097/FCH.0000000000000178

 70. Buonocore M, Bosinelli F, Bechi M, Spangaro M, Piantanida M, Cocchi F, et al. The role of premorbid adjustment in schizophrenia: focus on cognitive remediation outcome. Neuropsychol Rehabil. (2019) 29:1611–24. doi: 10.1080/09602011.2018.1433048

 71. Pompili M, Lester D, Innamorati M, Tatarelli R, Girardi P. Assessment and treatment of suicide risk in schizophrenia. Expert Rev Neurother. (2008) 8:51–74. doi: 10.1586/14737175.8.1.51

 72. Drake RE, Cotton PG. Depression, hopelessness and suicide in chronic schizophrenia. Br J Psychiatry. (1986) 148:554–9. doi: 10.1192/bjp.148.5.554

 73. Berardelli I, Sarubbi S, Rogante E, Hawkins M, Cocco G, Erbuto D, et al. The role of demoralization and hopelessness in suicide risk in schizophrenia: a review of the literature. Medicina. (2019) 55:200. doi: 10.3390/medicina55050200

 74. Bakst S, Rabinowitz J, Bromet EJ. Is poor premorbid functioning a risk factor for suicide attempts in first-admission psychosis? Schizophr Res. (2010) 116:210–6. doi: 10.1016/j.schres.2009.11.005

 75. Hakulinen C, McGrath JJ, Timmerman A, Skipper N, Mortensen PB, Pedersen CB, et al. The association between early-onset schizophrenia with employment, income, education, and cohabitation status: nationwide study with 35 years of follow-up. Soc Psychiatry Psychiatr Epidemiol. (2019) 54:1343–51. doi: 10.1007/s00127-019-01756-0

 76. Immonen J, Jääskeläinen E, Korpela H, Miettunen J. Age at onset and the outcomes of schizophrenia: a systematic review and meta-analysis. Early Interv Psychiatry. (2017) 11:453–60. doi: 10.1111/eip.12412

 77. Grover S, Sahoo S, Nehra R. A comparative study of childhood/adolescent and adult onset schizophrenia: does the neurocognitive and psychosocial outcome differ? Asian J Psychiatr. (2019) 43:160–9. doi: 10.1016/j.ajp.2019.05.031

 78. Vinokur D, Levine SZ, Roe D, Krivoy A, Fischel T. Age of onset group characteristics in forensic patients with schizophrenia. Eur Psychiatry. (2014) 29:149–52. doi: 10.1016/j.eurpsy.2012.11.006

 79. Dutta R, Murray RM, Hotopf M, Allardyce J, Jones PB, Boydell J. Reassessing the long-term risk of suicide after a first episode of psychosis. Arch Gen Psychiatry. (2010) 67:1230–7. doi: 10.1001/archgenpsychiatry.2010.157

 80. Castelein S, Liemburg EJ, de Lange JS, van Es FD, Visser E, Aleman A, et al. Suicide in recent onset psychosis revisited: significant reduction of suicide rate over the last two decades - a replication study of a Dutch incidence cohort. PLoS ONE. (2015) 10:e0129263. doi: 10.1371/journal.pone.0129263

 81. Tarrier N, Barrowclough C, Andrews B, Gregg L. Risk of non-fatal suicide ideation and behaviour in recent onset schizophrenia–the influence of clinical, social, self-esteem and demographic factors. Soc Psychiatry Psychiatr Epidemiol. (2004) 39:927–37. doi: 10.1007/s00127-004-0828-3

 82. Baldessarini RJ, Tondo L, Pinna M, Nuñez N, Vázquez GH. Suicidal risk factors in major affective disorders. Br J Psychiatry. (2019) 11:1–6. doi: 10.1192/bjp.2019.167

 83. Dai Q, Wang D, Wang J, Xu H, Andriescue EC, Wu HE, et al. Suicide attempts in Chinese Han patients with schizophrenia: cognitive, demographic, and clinical variables. Braz J Psychiatry. (2021) 43:29–34. doi: 10.1590/1516-4446-2020-0900

 84. Drake RE, Gates C, Whitaker A, Cotton PG. Suicide among schizophrenics: a review. Compr Psychiatry. (1985) 26:90–100. doi: 10.1016/0010-440X(85)90053-7

 85. Pratt D, Gooding P, Johnson J, Taylor P, Tarrier N. Suicide schemas in non-affective psychosis: an empirical investigation. Behav Res Ther. (2010) 48:1211–20. doi: 10.1016/j.brat.2010.08.005

 86. Andriopoulos I, Ellul J, Skokou M, Beratis S. Suicidality in the “prodromal” phase of schizophrenia. Compr Psychiatry. (2011) 52:479–85. doi: 10.1016/j.comppsych.2010.10.011

 87. Gill KE, Quintero JM, Poe SL, Moreira AD, Brucato G, Corcoran CM, et al. Assessing suicidal ideation in individuals at clinical high risk for psychosis. Schizophr Res. (2015) 165:152–6. doi: 10.1016/j.schres.2015.04.022

 88. Roy A. Suicide in chronic schizophrenia. Br J Psychiatry. (1982) 141:171–7. doi: 10.1192/bjp.141.2.171

 89. Fenton WS, McGlashan TH, Victor BJ, Blyler CR. Symptoms, subtype, and suicidality in patients with schizophrenia spectrum disorders. Am J Psychiatry. (1997) 154:199–204. doi: 10.1176/ajp.154.2.199

 90. Bodén R, Brandt L, Kieler H, Andersen M, Reutfors J. Early non-adherence to medication and other risk factors for rehospitalization in schizophrenia and schizoaffective disorder. Schizophr Res. (2011) 133:36–41. doi: 10.1016/j.schres.2011.08.024

 91. Zhang XY, Al Jurdi RK, Zoghbi AW, Chen DC, Xiu MH, Tan YL, et al. Prevalence, demographic and clinical correlates of suicide attempts in Chinese medicated chronic inpatients with schizophrenia. J Psychiatr Res. (2013) 47:1370–5. doi: 10.1016/j.jpsychires.2013.05.024

 92. Amador XF, Kronengold H. Understanding and assessing insight. In: Amador X, David A, editors. Insight and Psychosis. New York, NY: Oxford University Press (2004). p. 3–30.

 93. Farberow NL, Shneidman ES, Leonard CV. Suicide among schizophrenic mental hospital patients. In: Farberow NL, Shneidman ES, editors. The Cry for Help. New York, NY: McGraw-Hill (1961). p. 78–109.

 94. Drake RE, Gates C, Cotton PG. Suicide among schizophrenics: a comparison of attempters and completed suicides. Br J Psychiatry. (1986) 149:784–7. doi: 10.1192/bjp.149.6.784

 95. Kim CH, Jayathilake K, Meltzer HY. Hopelessness, neurocognitive function, and insight in schizophrenia: relationship to suicidal behavior. Schizophr Res. (2003) 60:71–80. doi: 10.1016/S0920-9964(02)00310-9

 96. Bourgeois M, Swendsen J, Young F, Amador X, Pini S, Cassano GB, et al. Awareness of disorder and suicide risk in the treatment of schizophrenia: results of the international suicide prevention trial. Am J Psychiatry. (2004) 161:1494–6. doi: 10.1176/appi.ajp.161.8.1494

 97. Pompili M, Ruberto A, Kotzalidis GD, Girardi P, Tatarelli R. Suicide and awareness of illness in schizophrenia: an overview. Bull Menninger Clin. (2004) 68:297–318. doi: 10.1521/bumc.68.4.297.56643

 98. Berardelli I, Innamorati M, Sarubbi S, Rogante E, Erbuto D, De Pisa E, et al. Are demoralization and insight involved in suicide risk? An observational study on psychiatric. Inpatients Psychopathol. (2021) 54:127–35. doi: 10.1159/000515056

 99. Balhara YP, Verma R. Schizophrenia and suicide. East Asian Arch Psychiatry. (2012) 22:126–33.

 100. Large M, Smith G, Sharma S, Nielssen O, Singh SP. Systematic review and meta-analysis of the clinical factors associated with the suicide of psychiatric in-patients. Acta Psychiatr Scand. (2011) 124:18–29. doi: 10.1111/j.1600-0447.2010.01672.x

 101. Nordentoft M, Jeppesen P, Abel M, Kassow P, Petersen L, Thorup A, et al. OPUS study: suicidal behaviour, suicidal ideation and hopelessness among patients with first-episode psychosis. One-year follow-up of a randomised controlled trial. Br J Psychiatry Suppl. (2002) 43:s98–106. doi: 10.1192/bjp.181.43.s98

 102. Häfner H, Maurer K, Trendler G, der Heiden W, Schmidt M. The early course of schizophrenia and depression* Eur Arch Psychiatry. Clin Neurosci. (2005) 255:167–73. doi: 10.1007/s00406-005-0584-8

 103. Birchwood M, Iqbal Z, Upthegrove R. Psychological pathways to depression in schizophrenia: studies in acute psychosis, post psychotic depression and auditory hallucinations. Eur Arch Psychiatry Clin Neurosci. (2005) 255:202–12. doi: 10.1007/s00406-005-0588-4

 104. Bartels SJ, Drake RE. Depressive symptoms in schizophrenia: comprehensive differential diagnosis. Compr Psychiatry. (1988) 29:467–83. doi: 10.1016/0010-440X(88)90062-4

 105. Fusar-Poli P, Nelson B, Valmaggia L, Yung AR, McGuire PK. Comorbid depressive and anxiety disorders in 509 individuals with an at-risk mental state: impact on psychopathology and transition to psychosis. Schizophr Bull. (2014) 40:120–31. doi: 10.1093/schbul/sbs136

 106. Upthegrove R, Marwaha S, Birchwood M. Depression and schizophrenia: cause, consequence, or trans-diagnostic issue? Schizophr Bull. (2017) 43:240–4. doi: 10.1093/schbul/sbw097

 107. Soyka M. Alcoholism and schizophrenia. Addiction. (2000) 95:1613–8. doi: 10.1080/09652140020000849

 108. Kavanagh DJ, McGrath J, Saunders JB, Dore G, Clark D. Substance misuse in patients with schizophrenia: epidemiology and management. Drugs. (2002) 62:743–55. doi: 10.2165/00003495-200262050-00003

 109. Linszen DH, Dingemans PM, Lenior ME. Cannabis abuse and the course of recent-onset schizophrenic disorders. Arch Gen Psychiatry. (1994) 51:273–9. doi: 10.1001/archpsyc.1994.03950040017002

 110. Pompili M, Serafini G, Innamorati M, Biondi M, Siracusano A, Di Giannantonio M, et al. Substance abuse and suicide risk among adolescents. Eur Arch Psychiatry Clin Neurosci. (2012) 262:469–85. doi: 10.1007/s00406-012-0292-0

 111. Carrasco-Farfan CA, Alvarez-Cutipa D, Vilchez-Cornejo J, Lizana-Medrano M, Durand-Anahua PA, Rengifo-Sanchez JA, et al. Alcohol consumption and suicide risk in medical internship: a Peruvian multicentric study. Drug Alcohol Rev. (2019) 38:201–8. doi: 10.1111/dar.12897

 112. Pereira-Morales AJ, Adan A, Camargo A, Forero DA. Substance use and suicide risk in a sample of young Colombian adults: an exploration of psychosocial factors. Am J Addict. (2017) 26:388–94. doi: 10.1111/ajad.12552

 113. Winklbaur B, Ebner N, Sachs G, Thau K, Fischer G. Substance abuse in patients with schizophrenia. Dialogues Clin Neurosci. (2006) 8:37–43. doi: 10.31887/DCNS.2006.8.1/bwinklbaur

 114. Kessler RC, Borges G, Walters EE. Prevalence of and risk factors for lifetime suicide attempts in the National Comorbidity Survey. Arch Gen Psychiatry. (1999) 56:617–26. doi: 10.1001/archpsyc.56.7.617

 115. Potkin SG, Alphs L, Hsu C, Krishnan KR, Anand R, Young FK, et al. Predicting suicidal risk in schizophrenic and schizoaffective patients in a prospective two-year trial. Biol Psychiatry. (2003) 54:444–52. doi: 10.1016/S0006-3223(03)00178-1

 116. McGirr A, Tousignant M, Routhier D, Pouliot L, Chawky N, Margolese HC, et al. Risk factors for completed suicide in schizophrenia and other chronic psychotic disorders: a case-control study. Schizophr Res. (2006) 84:132–43. doi: 10.1016/j.schres.2006.02.025

 117. Limosin F, Loze JY, Philippe A, Casadebaig F, Rouillon F. Ten-year prospective follow-up study of the mortality by suicide in schizophrenic patients. Schizophr Res. (2007) 94:23–8. doi: 10.1016/j.schres.2007.04.031

 118. Gut-Fayand A, Dervaux A, Olié JP, Lôo H, Poirier MF, Krebs MO. Substance abuse and suicidality in schizophrenia: a common risk factor linked to impulsivity. Psychiatry Res. (2001) 102:65–72. doi: 10.1016/S0165-1781(01)00250-5

 119. González-Pinto A, Aldama A, González C, Mosquera F, Arrasate M, Vieta E. Predictors of suicide in first-episode affective and nonaffective psychotic inpatients: five-year follow-up of patients from a catchment area in Vitoria, Spain. J Clin Psychiatry. (2007) 68:242–7. doi: 10.4088/JCP.v68n0209

 120. Goodwin R, Lyons JS, McNally RJ. Panic attacks in schizophrenia. Schizophr Res. (2002) 58:213–20. doi: 10.1016/S0920-9964(01)00373-5

 121. Braga RJ, Reynolds GP, Siris SG. Anxiety comorbidity in schizophrenia. Psychiatry Res. (2013) 210:1–7. doi: 10.1016/j.psychres.2013.07.030

 122. Emsley RA, Oosthuizen PP, Joubert AF, Roberts MC, Stein DJ. Depressive and anxiety symptoms in patients with schizophrenia and schizophreniform disorder. J Clin Psychiatry. (1999) 60:747–51. doi: 10.4088/JCP.v60n1105

 123. Temmingh H, Stein DJ. Anxiety in Patients with Schizophrenia: Epidemiology and Management. CNS Drugs. (2015) 29:819–32. doi: 10.1007/s40263-015-0282-7

 124. Tsai J, Rosenheck RA. Psychiatric comorbidity among adults with schizophrenia: a latent class analysis. Psychiatry Res. (2013) 210:16–20. doi: 10.1016/j.psychres.2013.05.013

 125. Pompili M, Lester D, Grispini A, Innamorati M, Calandro F, Iliceto P, et al. Completed suicide in schizophrenia: evidence from a case-control study. Psychiatry Res. (2009) 167:251–7. doi: 10.1016/j.psychres.2008.03.018

 126. Keshavan MS, Reynolds CF, Montrose D, Miewald J, Downs C, Sabo EM. Sleep and suicidality in psychotic patients. Acta Psychiatr Scand. (1994) 89:122–5. doi: 10.1111/j.1600-0447.1994.tb01498.x

 127. Gallego JA, Rachamallu V, Yuen EY, Fink S, Duque LM. Kane JM. Predictors of suicide attempts in 3322 patients with affective disorders and schizophrenia spectrum disorders. Psychiatry Res. (2015) 228:791–6. doi: 10.1016/j.psychres.2015.05.024

 128. Fedyszyn IE, Robinson J, Harris MG, Paxton SJ, Francey S. Predictors of suicide-related behaviors during treatment following a first episode of psychosis: the contribution of baseline, past, and recent factors. Schizophr Res. (2012) 140:17–24. doi: 10.1016/j.schres.2012.06.022

 129. Trout DL. The role of social isolation in suicide. Suicide Life Threat Behav. (1980) 10:10–23. doi: 10.1111/j.1943-278X.1980.tb00693.x

 130. Purcell B, Heisel MJ, Speice J, Franus N, Conwell Y, Duberstein PR. Family connectedness moderates the association between living alone and suicide ideation in a clinical sample of adults 50 years and older. Am J Geriatr Psychiatry. (2012) 20:717–23. doi: 10.1097/JGP.0b013e31822ccd79

 131. Calati R, Ferrari C, Brittner M, Oasi O, Olié E, Carvalho AF, et al. Suicidal thoughts and behaviors and social isolation: a narrative review of the literature. J Affect Disord. (2019) 245:653–67. doi: 10.1016/j.jad.2018.11.022

 132. Bornheimer LA Li J, Im V, Taylor M, Himle JA. The role of social isolation in the relationships between psychosis and suicidal ideation. Clin Soc Work J. (2020) 48:54–62. doi: 10.1007/s10615-019-00735-x

 133. Johnson J, Gooding PA, Wood AM, Tarrier N. Resilience as positive coping appraisals: testing the schematic appraisals model of suicide (SAMS). Behav Res Ther. (2010) 48:179–86. doi: 10.1016/j.brat.2009.10.007

 134. Kleiman EM, Liu RT. Social support as a protective factor in suicide: findings from two nationally representative samples. J Affect Disord. (2013) 150:540–5. doi: 10.1016/j.jad.2013.01.033

 135. Kleiman EM, Riskind JH, Schaefer KE. Social support and positive events as suicide resiliency factors: examination of synergistic buffering effects. Arch Suicide Res. (2014) 18:144–55. doi: 10.1080/13811118.2013.826155

 136. Pješčić KD, Nenadović MM, Jašović-Gašić M, Trajković G, Kostić M, Ristić-Dimitrijević R. Influence of psycho-social factors on the emergence of depression and suicidal risk in patients with schizophrenia. Psychiatr Danub. (2014) 26:226–30.

 137. Olfson M, Wall M, Wang S, Crystal S, Liu SM, Gerhard T, et al. Short-term suicide risk after psychiatric hospital discharge. JAMA Psychiatry. (2016) 73:1119–26. doi: 10.1001/jamapsychiatry.2016.2035

 138. Erlangsen A, Eaton WW, Mortensen PB, Conwell Y. Schizophrenia–a predictor of suicide during the second half of life? Schizophr Res. (2012) 134:111–7. doi: 10.1016/j.schres.2011.09.032

 139. Weiser M, Kapra O, Werbeloff N, Goldberg S, Fenchel D, Reichenberg A, et al. A population-based longitudinal study of suicide risk in male schizophrenia patients: proximity to hospital discharge and the moderating effect of premorbid IQ. Schizophr Res. (2015) 169:159–64. doi: 10.1016/j.schres.2015.10.006

 140. Lopez-Morinigo JD, Ayesa-Arriola R, Torres-Romano B, Fernandes AC, Shetty H, Broadbent M, et al. Risk assessment and suicide by patients with schizophrenia in secondary mental healthcare: a case-control study. BMJ Open. (2016) 6:e011929. doi: 10.1136/bmjopen-2016-011929

 141. Pérez-Álvarez M, García-Montes JM, Vallina-Fernández O, Perona-Garcelán S. Rethinking schizophrenia in the context of the person and their circumstances: seven reasons. Front Psychol. (2016) 7:1650. doi: 10.3389/fpsyg.2016.01650

 142. Irarrázaval L, Sharim D. Intersubjectivity in schizophrenia: life story analysis of three cases. Front Psychol. (2014) 5:100. doi: 10.3389/fpsyg.2014.00100

 143. Pérez-Alvarez M. Hyperreflexivity as a condition of mental disorder: a clinical and historical perspective. Psicothema. (2008) 20:181–7.

 144. Srinivasan TN, Thara R. At issue: management of medication noncompliance in schizophrenia by families in India. Schizophr Bull. (2002) 28:531–5. doi: 10.1093/oxfordjournals.schbul.a006960

 145. Wasserman D, Rihmer Z, Rujescu D, Sarchiapone M, Sokolowski M, Titelman D, et al. The European Psychiatric Association (EPA) guidance on suicide treatment and prevention. Eur Psychiatry. (2012) 27:129–41. doi: 10.1016/j.eurpsy.2011.06.003

 146. Kasckow J, Felmet K, Zisook S. Managing suicide risk in patients with schizophrenia. CNS Drugs. (2011) 25:129–43. doi: 10.2165/11586450-000000000-00000

 147. Herings RM, Erkens JA. Increased suicide attempt rate among patients interrupting use of atypical antipsychotics. Pharmacoepidemiol Drug Saf. (2003) 12:423–4. doi: 10.1002/pds.837

 148. Novick D, Haro JM, Suarez D, Perez V, Dittmann RW, Haddad PM. Predictors and clinical consequences of non-adherence with antipsychotic medication in the outpatient treatment of schizophrenia. Psychiatry Res. (2010) 176:109–13. doi: 10.1016/j.psychres.2009.05.004

 149. Ward A, Ishak K, Proskorovsky I, Caro J. Compliance with refilling prescriptions for atypical antipsychotic agents and its association with the risks for hospitalization, suicide, and death in patients with schizophrenia in Quebec and Saskatchewan: a retrospective database study. Clin Ther. (2006) 28:1912–21. doi: 10.1016/j.clinthera.2006.11.002

 150. Reutfors J, Clapham E, Bahmanyar S, Brandt L, Jönsson EG, Ekbom A, et al. Suicide risk and antipsychotic side effects in schizophrenia: nested case-control study. Hum Psychopharmacol. (2016) 31:341–5. doi: 10.1002/hup.2536

 151. Seemüller F, Schennach R, Mayr A, Musil R, Jäger M, Maier W, et al. Akathisia and suicidal ideation in first-episode schizophrenia. J Clin Psychopharmacol. (2012) 32:694–8. doi: 10.1097/JCP.0b013e3182677958

 152. Olfson M, Gerhard T, Huang C, Crystal S, Stroup TS. Premature mortality among adults with schizophrenia in the United States. JAMA Psychiatry. (2015) 72:1172–81. doi: 10.1001/jamapsychiatry.2015.1737

 153. Moutier CY, Pisani AR, Stahl SM. Suicide prevention. In: Stahl SM, editor. Stahl's Essential Psychopharmacology Handbooks. Cambridge: Cambridge University Press. (2021). p. 95.

 154. El-Mallakh P, Findlay J. Strategies to improve medication adherence in patients with schizophrenia: the role of support services. Neuropsychiatr Dis Treat. (2015) 11:1077–90. doi: 10.2147/NDT.S56107

 155. Glick ID, Stekoll AH, Hays S. The role of the family and improvement in treatment maintenance, adherence, and outcome for schizophrenia. J Clin Psychopharmacol. (2011) 31:82–5. doi: 10.1097/JCP.0b013e31820597fa

 156. Moritz S, Favrod J, Andreou C, Morrison AP, Bohn F, Veckenstedt R, et al. Beyond the usual suspects: positive attitudes towards positive symptoms is associated with medication noncompliance in psychosis. Schizophr Bull. (2013) 39:917–22. doi: 10.1093/schbul/sbs005

 157. Morken G, Widen JH, Grawe RW. Non-adherence to antipsychotic medication, relapse and rehospitalisation in recent-onset schizophrenia. BMC Psychiatry. (2008) 8:32. doi: 10.1186/1471-244X-8-32

 158. Reutfors J, Bahmanyar S, Jönsson EG, Brandt L, Bodén R, Ekbom A, et al. Medication and suicide risk in schizophrenia: a nested case-control study. Schizophr Res. (2013) 150:416–20. doi: 10.1016/j.schres.2013.09.001

 159. Tiihonen J, Mittendorfer-Rutz E, Torniainen M, Alexanderson K, Tanskanen A. Mortality and cumulative exposure to antipsychotics, antidepressants, and benzodiazepines in patients with schizophrenia: an observational follow-up study. Am J Psychiatry. (2016) 173:600–6. doi: 10.1176/appi.ajp.2015.15050618

 160. Khan A, Khan SR, Leventhal RM, Brown WA. Symptom reduction and suicide risk among patients treated with placebo in antipsychotic clinical trials: an analysis of the food and drug administration database. Am J Psychiatry. (2001) 158:1449–54. doi: 10.1176/appi.ajp.158.9.1449

 161. Meltzer HY, Okayli G. Reduction of suicidality during clozapine treatment of neuroleptic-resistant schizophrenia: impact on risk-benefit assessment. Am J Psychiatry. (1995) 152:183–90. doi: 10.1176/ajp.152.2.183

 162. Walker EF, Diforio D. Schizophrenia: a neural diathesis-stress model. Psychol Rev. (1997) 104:667–85. doi: 10.1037/0033-295X.104.4.667

 163. Reinstein MJ, Chasonov MA, Colombo KD, Jones LE, Sonnenberg JG. Reduction of suicidality in patients with schizophrenia receiving clozapine. Clin Drug Investig. (2002) 22:341–6. doi: 10.2165/00044011-200222050-00008

 164. Meltzer HY, Alphs L, Green AI, Altamura AC, Anand R, Bertoldi A, et al. Clozapine treatment for suicidality in schizophrenia: international suicide prevention trial (InterSePT). Arch Gen Psychiatry. (2003) 60:82–91. doi: 10.1001/archpsyc.60.1.82

 165. Tiihonen J, Wahlbeck K, Lönnqvist J, Klaukka T, Ioannidis JP, Volavka J, et al. Effectiveness of antipsychotic treatments in a nationwide cohort of patients in community care after first hospitalisation due to schizophrenia and schizoaffective disorder: observational follow-up study. BMJ. (2006) 333:224. doi: 10.1136/bmj.38881.382755.2F

 166. Tiihonen J, Lönnqvist J, Wahlbeck K, Klaukka T, Niskanen L, Tanskanen A, et al. 11-year follow-up of mortality in patients with schizophrenia: a population-based cohort study (FIN11 study). Lancet. (2009) 374:620–7. doi: 10.1016/S0140-6736(09)60742-X

 167. Pompili M, Baldessarini RJ, Forte A, Erbuto D, Serafini G, Fiorillo A, et al. Do atypical antipsychotics have antisuicidal effects? A hypothesis-generating overview. Int J Mol Sci. (2016) 17:1700. doi: 10.3390/ijms17101700

 168. Tiihonen J, Suokas JT, Suvisaari JM, Haukka J, Korhonen P. Polypharmacy with antipsychotics, antidepressants, or benzodiazepines and mortality in schizophrenia. Arch Gen Psychiatry. (2012) 69:476–83. doi: 10.1001/archgenpsychiatry.2011.1532

 169. Haukka J, Tiihonen J, Härkänen T, Lönnqvist J. Association between medication and risk of suicide, attempted suicide and death in nationwide cohort of suicidal patients with schizophrenia. Pharmacoepidemiol Drug Saf. (2008) 17:686–96. doi: 10.1002/pds.1579

 170. Taipale H, Lähteenvuo M, Tanskanen A, Mittendorfer-Rutz E, Tiihonen J. Comparative effectiveness of antipsychotics for risk of attempted or completed suicide among persons with schizophrenia. Schizophr Bull. (2021) 47:23–30. doi: 10.1093/schbul/sbaa111

 171. Baldessarini RJ, Tondo L, Hennen J. Lithium treatment and suicide risk in major affective disorders: update and new findings. J Clin Psychiatry. (2003) 64:44−52.

 172. Ringbäck Weitoft G, Berglund M, Lindström EA, Nilsson M, Salmi P, Rosén M. Mortality, attempted suicide, re-hospitalisation and prescription refill for clozapine and other antipsychotics in Sweden-a register-based study. Pharmacoepidemiol Drug Saf. (2014) 23:290–8. doi: 10.1002/pds.3567

 173. Tran PV, Hamilton SH, Kuntz AJ, Potvin JH, Andersen SW, Beasley C Jr., et al. Double-blind comparison of olanzapine versus risperidone in the treatment of schizophrenia and other psychotic disorders. J Clin Psychopharmacol. (1997) 17:407–18. doi: 10.1097/00004714-199710000-00010

 174. Tollefson GD, Beasley CM Jr., Tran PV, Street JS, Krueger JA, Tamura RN, et al. Olanzapine versus haloperidol in the treatment of schizophrenia and schizoaffective and schizophreniform disorders: results of an international collaborative trial. Am J Psychiatry. (1997) 154:457–65. doi: 10.1176/ajp.154.4.457

 175. Barak Y, Mirecki I, Knobler HY, Natan Z, Aizenberg D. Suicidality and second generation antipsychotics in schizophrenia patients: a case-controlled retrospective study during a 5-year period. Psychopharmacology. (2004) 175:215–9. doi: 10.1007/s00213-004-1801-2

 176. Pompili M. Adding suicide prevention to the triple advantages of injectable long-acting second-generation antipsychotics. Front Psychiatry. (2020) 10:931. doi: 10.3389/fpsyt.2019.00931

 177. Vares M, Saetre P, Strålin P, Levander S, Lindström E, Jönsson EG. Concomitant medication of psychoses in a lifetime perspective. Hum Psychopharmacol. (2011) 26:322–31. doi: 10.1002/hup.1209

 178. Gunnell D, Saperia J, Ashby D. Selective serotonin reuptake inhibitors (SSRIs) and suicide in adults: meta-analysis of drug company data from placebo controlled, randomised controlled trials submitted to the MHRA's safety review. BMJ. (2005) 330:385. doi: 10.1136/bmj.330.7488.385

 179. Baldessarini RJ, Tondo L, Davis P, Pompili M, Goodwin FK, Hennen J. Decreased risk of suicides and attempts during long-term lithium treatment: a meta-analytic review. Bipolar Disord. (2006) 8:625–39. doi: 10.1111/j.1399-5618.2006.00344.x

 180. Lauterbach E, Felber W, Müller-Oerlinghausen B, Ahrens B, Bronisch T, Meyer T, et al. Adjunctive lithium treatment in the prevention of suicidal behaviour in depressive disorders: a randomised, placebo-controlled, 1-year trial. Acta Psychiatr Scand. (2008) 118:469–79. doi: 10.1111/j.1600-0447.2008.01266.x

 181. Hayes JF, Pitman A, Marston L, Walters K, Geddes JR, King M, et al. Self-harm, unintentional injury, and suicide in bipolar disorder during maintenance mood stabilizer treatment: a UK population-based electronic health records study. JAMA Psychiatry. (2016) 73:630–7. doi: 10.1001/jamapsychiatry.2016.0432

 182. Song J, Sjölander A, Joas E, Bergen SE, Runeson B, Larsson H, et al. Suicidal behavior during lithium and valproate treatment: a within-individual 8-year prospective study of 50,000 patients with bipolar disorder. Am J Psychiatry. (2017) 174:795–802. doi: 10.1176/appi.ajp.2017.16050542

 183. Cipriani A, Pretty H, Hawton K, Geddes JR. Lithium in the prevention of suicidal behavior and all-cause mortality in patients with mood disorders: a systematic review of randomized trials. Am J Psychiatry. (2005) 162:1805–19. doi: 10.1176/appi.ajp.162.10.1805

 184. Leucht S, Kissling W, McGrath J. Lithium for schizophrenia. Cochrane Database Syst Rev. (2007) 3:CD003834. doi: 10.1002/14651858.CD003834.pub2

 185. Cotton PG, Drake RE, Gates C. Critical treatment issues in suicide among schizophrenics. Hosp Community Psychiatry. (1985) 36:534–6. doi: 10.1176/ps.36.5.534

 186. Pilling S, Bebbington P, Kuipers E, Garety P, Geddes J, Orbach G, et al. Psychological treatments in schizophrenia: I. Meta-analysis of family intervention and cognitive behaviour therapy. Psychol Med. (2002) 32:763–82. doi: 10.1017/S0033291702005895

 187. Gould RA, Mueser KT, Bolton E, Mays V, Goff D. Cognitive therapy for psychosis in schizophrenia: an effect size analysis. Schizophr Res. (2001) 48:335–42. doi: 10.1016/S0920-9964(00)00145-6

 188. Bateman K, Hansen L, Turkington D, Kingdon D. Cognitive behavioral therapy reduces suicidal ideation in schizophrenia: results from a randomized controlled trial. Suicide Life Threat Behav. (2007) 37:284–90. doi: 10.1521/suli.2007.37.3.284

 189. Mueser KT, Berenbaum H. Psychodynamic treatment of schizophrenia: is there a future? Psychol Med. (1990) 20:253–62. doi: 10.1017/S003329170001758X

 190. Pompili M. Critical appraisal of major depression with suicidal ideation. Ann Gen Psychiatry. (2019) 18:7. doi: 10.1186/s12991-019-0232-8

 191. Jovanović N, Podlesek A, Medved V, Grubišin J, Mihaljevic-Peleš A, Goran T, et al. Association between psychopathology and suicidal behavior in schizophrenia. A cross-sectional study of 509 participants. Crisis. (2013) 34:374–81. doi: 10.1027/0227-5910/a000211

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Berardelli, Rogante, Sarubbi, Erbuto, Lester and Pompili. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Importance of Suicide Risk Formulation in Schizophrenia



		Suicide Risk Formulation In Schizophrenia



		Suicide Risk Status in Schizophrenia



		Suicide Risk State in Schizophrenia



		Available Resources and Foreseeable Changes in Schizophrenia



		Suicide Risk Formulation and Suicide Prevention Strategies in Schizophrenia



		Conclusions



		Author Contributions



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

The Importance of Suicide Risk
Formulation in Schizophrenia





OPS/images/fpsyt-12-779684-t001.jpg
.

.

Socio-
demographic
features
Previous suicide
attempts
Adverse
childhood
experiences
Family conflicts

Premorbid
functioning

Early onset
schizophrenia

Repeated
psychiatric
hospitalizations
Higher insight
levels
Positive/negative
symptoms.
Longer duration
ofness

 Comorbid

psychiatric
disorders

© Insomnia

* Recent losses

* Social isolation

* Recent
discharge from
apsychiatric
ward

* Agitation/motor
restlessness

* Poor
compliance

* Extra-pyramidal
symptoms

 Coping strategies » Subjective

Resilience

Social support

Insight

Absence of
psychotic
symptomatology

Good
collaboration with
the clinician

meaning of the
stressor

Presence of
substance abuse
School
disciplinary
actions

Inpatient
discharge

Sodial difficulties

Conflictual
environment

Changes in
pharmacotherapy









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





